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VDYLQJVSHDNSHULRG WUDIILF UHGXFWLRQ UHGXFHGDXWRHPLVVLRQVDQGHQKDQFHGPRELOLW\DVZHOODV LPSURYHG WUDQVLW
V\VWHPHIILFLHQF\-7$
6XUDED\D LQ IDFLOLWDWLQJ WKH PRELOLW\ RI SHRSOH DOVR KDV SODQQHG SDUN DQG ULGH IDFLOLWLHV WR VXSSRUW WKH
GHYHORSPHQWRIWUDPDQGPRQRUDLOV\VWHP,WLVLQWHUHVWLQJWRNQRZZKHWKHUWKHGHVLJQHGSDUNDQGULGHIDFLOLWLHVZLOO
EHXVHIXO IRU DLU WUDYHOHU IURP WKH6XUDED\DFLW\$LU WUDYHOHUV IDFHDSUREOHP UHODWHG WRTXDOLW\RI WUDQVSRUWDWLRQ
DFFHVVWRDLUSRUW,WLVEHFRPHDWUHQGWKDWWKHODQGWUDYHOWLPHEHFRPHVORQJHUWKDQWKHDLUWUDYHOWLPH$VKIRUGHWDO
)RUH[DPSOH-XDQGD,QWHUQDWLRQDO$LUSRUWLVDQDLUSRUWLQ6XUDED\D,QGRQHVLDLVWKHVHFRQGEXVLHVWDLUSRUWLQ
,QGRQHVLD2QHRI WKH DFFHVV URDG WR WKH DLUSRUW LV -DODQ$KPDG<DQLZKLFKKDVYHU\ FRQJHVWHG URDG7KHKLJK
GHQVLW\ '6 URDG GXULQJ PRUQLQJ DQG DIWHUQRRQ SHDN WR WKH 6RXWK DLUSRUW GLUHFWLRQ UHDFKHV  DQG 
UHVSHFWLYHO\ 7KH UHYHUVH GLUHFWLRQ RI -DODQ$KPDG<DQL KDV'6  DQG  IRUPRUQLQJ DQG DIWHUQRRQ SHDN
UHVSHFWLYHO\%XDQDDQG3UDNRVR7KLVKLJKOHYHORI'6UHSUHVHQWVWKHFRQJHVWHGDFFHVVURDGWRWKHDLUSRUW
7KHDLU WUDYHOHUVH[SHFW WRKDYHKLJK UHOLDEOH WUDQVSRUW V\VWHP WR WKHDLUSRUW WRDYRLGPLVVLQJ WKHLU IOLJKW7KH
SODQWRKDYHSDUNDQGULGHIDFLOLWLHVGULYHDQLGHDWRILQGRXWZKHWKHUWKRVHIDFLOLWLHVZLOODOVREULQJEHQHILWIRUWKHDLU
WUDYHOHUVZKROHDYHQHDUSDUNDQGULGH ORFDWLRQ7KHFKDOOHQJHLV WRGHWHUPLQH WKH WUDYHO WLPHDQG WUDYHOFRVW WKDW
QHHGWRVSHQGIRUERWKGLUHFWWUDYHODQGXVLQJSDUNDQGULGHIDFLOLWLHV
7KH VWXG\ RI SDUN DQG ULGH KDV EHHQ FRQGXFWHG LV VRPH FLWLHV LQ WKHZRUOG2QH RI WKRVH LV LQ 5LYHU9DOOH\
UHJLRQV7KHSXUSRVHRIWKLVVWXG\LVWRHYDOXDWHWKHH[LVWLQJ3DUNDQG5LGHIDFLOLWLHVWKURXJKRXWWKHUHJLRQ
DQGGHYHORSDSODQWRLGHQWLI\DQGDGGUHVVH[LVWLQJDQGIXWXUHQHHGVDQGWRHQVXUHDFRQWLQXRXVDQGDGHTXDWHVXSSO\
RISDUNLQJIRU ULGHVKDUHFRPPXWHUV LQFOXGHV DGHWDLOHG LQYHQWRU\RIH[LVWLQJRIILFLDODQGXQRIILFLDOSDUNDQG
















HO 0RUH WKDQRI UHVLGHQWV OLYHRXWVLGHRIPHWHUV7KRVHSHRSOHKDYH WKHLURZQSUHIHUHQFHVRQH
JURXSSUHIHUWRWKHVWDWLRQZLWKJRRGIDFLOLWLHVDQGWKHRWKHUFKRRVHWKHVKRUWHVWDFFHVVWRWKHUDLOVWDWLRQ&KHQHWDO
 7KH SRWHQWLDO RI DFFHSWLQJ SDUN DQG ULGH V\VWHP LV DOVR GHWHUPLQHG E\ WKH FKDUDFWHULVWLFV RI SHRSOH
VXUURXQGHGWKHSDUNLQJDUHD%XFKRUL
0HWKRGRORJ\
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3.1. Selection of Analysis Period 
)LJKWVFKHGXOHLVLPSRUWDQWGXHWRWKHSRVVLELOLW\RIOHDYLQJWKHLUYHKLFOHLQWKHSDUNDQGULGHVWDWLRQLQUHDVRQDEOH
SHULRG7KHW\SHVRIWUDYHOHUDOVRLQIOXHQFHWKHVHOHFWLRQRIDQDO\VLVSHULRG/RQJGLVWDQFHWUDYHOHUVDUHDVVXPHGWR








3.2. Selection of Sub Districts                                                                                                                                                    
6XUDED\DKDVVXEGLVWULFWV7KHVHVXEGLVWULFWVDUHGLVWULEXWHGLQYDULRXVGLVWDQFHIURPWKHORFDWLRQRISDUNDQG
ULGH VWDWLRQV7KH VXEGLVWULFWV DUH DVVXPHG DV ]RQHV LQ WKLV VWXG\7KHGLVWDQFH WR WKHSDUN DQG ULGH ORFDWLRQV LV






















WR WKH ORQJHU GLVWDQFH WR WUDYHO 7KHUHIRUH WKH VXE GLVWULFWV LQFOXGHG LQ WKH DQDO\VLV DUH %XEXWDQ 6LPRNHUWR
7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN *XEHQJ 7DPEDNVDUL 6XNROLOR
0XO\RUHMRDQG5XQJNXW7KRVHDUHVXEGLVWULFWVRI

3.3 Determination of Travel Time and Travel Cost

7UDYHOWLPHGHSHQGVRQWKHGLVWDQFHRIHDFKURDGVHJPHQWDQGGHJUHHRIVDWXUDWLRQDWWKHSHULRGRIVWXG\7UDYHO
WLPH LV UHFRUGHG XVLQJ DYHUDJH FDU PHWKRG 7KH UHFRUG VWDUWV IURP WKH FHQWHU RI HDFK ]RQH RU VXE GLVWULFWV WR
7HUPLQDO7KHUHFRUGVRQO\WUDYHOWLPHIRUGLUHFWWUDYHO'LUHFWWUDYHOLVWUDYHOPDGHE\WKHDLUWUDYHOHUZLWKRXWVWRS
DWDQ\SDUNDQGULGHVWDWLRQ7KHVWDUWLQJWLPHKDVWRFRQVLGHUWKHIOLJKWVFKHGXOH
7UDYHO FRVW FDOFXODWLRQV FRPSULVH RI IXHO FRQVXPSWLRQ RI SDVVHQJHU FDUV WROOV DLUSRUW HQWUDQFH IHHV DLUSRUW
SDUNLQJIHHVSDUNLQJIHHVDW*XEHQJSDUNDQGULGHSDUNLQJIHHVWKHFRVWRIWKHDLUSRUWWUDLQWUDYHOFRVWRIGULYLQJ
+50XKDPDG




Fuel Consumption (FC) = FBC x (1 ± (kk + kl + kr))      
Fuel Base Consumption (FBC) = 0,0284 v2 – 3,0644 v + 141,68   

$YHUDJH VSHHG RI WUDP LV  NPK ZZZNHUHWDDSLFRLG ZKLOH WKH DYHUDJH VSHHG EDVHG RQ WKH PRQRUDLO LQ
7RN\RPRQRUDLOLVNPK(DFKRISULFHVRIWUDPDQGPRQRUDLOLV5SDQG5SUHVSHFWLYHO\LV
REWDLQHGIURP%$33(.23DUNDQG5LGH.HSXWUDQ0DUNHWRQO\FDQEHWUDQVYHUVHGE\WUDPDQGWKHWUDPOLQHGRHV
QRW SDVV*XEHQJ6WDWLRQ6R LWPXVW VKLIW JHDUV WR WKH3DUN DQG5LGH -R\RER\R WKHQ WUDYHOHGE\PRQRUDLO WR WKH
*XEHQJ6WDWLRQ7UDYHOWLPHRIWUDPIURP7HUPLQDO0DUNHWWR.HSXWUDQ-R\RER\RLVPLQXWHV:KLOHHDFKRI
WUDYHO WLPH LQ PLQXWHV IURP0LPL 6FKRRO +50XKDPPDG 795, 0D\MHQG 6XQJNRQR ',6%8'3$52IILFH





















GLVWULFWV WRZDUGV -XDQGD WKH FHQWUDO ]RQHRI VXEGLVWULFWV WR*XEHQJ VWDWLRQ DQG WKH FHQWUDO ]RQHRI VXEGLVWULFWV
WRZDUGVWKH3DUNDQG5LGHQHDUE\
,QGHWHUPLQLQJWUDYHOFRVWWKHQHFHVVDU\DVVXPSWLRQLVUHTXLUHG7KHWLFNHWIDUHIRUWUDLQKDVQRWEHHQHVWDEOLVKHG
\HW+RZHYHU WKH DYDLODEOH WLFNHW IDUH IURP WKH.XDOD1DPX$LUSRUW7UDLQ FDQEH DGRSWHG7DEOHSUHVHQWV WKH
SURFHVVRIGHILQLQJWKHWLFNHWIDUHIRUWUDLQWR-XDQGD,QWHUQDWLRQDO$LUSRUW7KHWLFNHWIDUHLVGHWHUPLQHGEDVHGRQWKH
























42   Rr. Ulfi a Surya Kartika and Ervina Ahyudanari /  Procedia - Social and Behavioral Sciences  227 ( 2016 )  38 – 44 
3.4. The Scenarios 

7KHXVHRISDUN DQG ULGH DVSDUW RI DLU WUDYHOHU WUDQVSRUWDWLRQQHWZRUNQHHGV WR EH HYDOXDWHG FDUHIXOO\ 6RPH
VFHQDULRVDUHUHTXLUHG WRGLIIHUHQWLDWH WKHEHQHILWRIHDFKURXWH LQHDFKVFHQDULR7KHILUVWVFHQDULR LVGLUHFW WUDYHO
IURPKRPHWRWKHDLUSRUW7KHVHJPHQWVRIWKHURDGEHWZHHQWKHVHWZRRULJLQVDQGGHVWLQDWLRQDUHUHFRUGHG(DFK
VHJPHQWKDVLWVRZQWUDYHOWLPH
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
)LJXUH  H[SODLQV DERXW WKH FRPSDULVRQ RI WUDYHO WLPH GLUHFW DQG LQGLUHFW WUDYHO LQ WKH DIWHUQRRQ LQ  VXE
GLVWULFWV %XEXWDQ 6LPRNHUWR 7HJDOVDUL *HQWHQJ 6HPDPSLU 3DEHDQ &DQWLDQ .UHPEDQJDQ .HQMHUDQ %XODN
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)LJXUHH[SODLQVDERXWWKHFRPSDULVRQRIWUDYHOFRVWGLUHFWDQGLQGLUHFWWUDYHOLQWKHDIWHUQRRQLQVXEGLVWULFWV

















$QGR5\RVXNH0RWRKLUR<DPD]DNL0DVDVKL+DUDDQG.RML,]XKDUDAn analysis on feasibility of park & cycle ride system in a Japanese 
local city, 7KHWKPHHWLQJRIWKH(852:RUNLQJ*URXSRQ7UDQVSRUWDWLRQ3URFHGLD6RFLDODQG%HKDYLRUDO6FLHQFHV±
$VKIRUG1RUPDQHWDOAirport Engineering-RKQ:LOOH\	6RQV,QF
%XFKRUL(ULNDTransportation demand management: a park and ride system to reduce congestion in Palembang city Indonesia, 7KHWK
,QWHUQDWLRQDO&RQIHUHQFHRI(XUR$VLD&LYLO(QJLQHHULQJ)RUXP($&()3URFHGLD(QJLQHHULQJ±
&KHQ&KXQPHL-LDQJKRQJ&HFLOLD;LD%UHWW6PLWK'RLQD2ODUX-RKQ7DSOLQDQG5HQORQJ+DQInfluence of parking on train station 
choice under uncertainty for park-and-ride users7KHWK,QWHUQDWLRQDO&RQIHUHQFHRQ$SSOLHG+XPDQ)DFWRUVDQG(UJRQRPLFV$+)(
DQGWKH$IILOLDWHG&RQIHUHQFHV$+)(3URFHGLD0DQXIDFWXULQJ±
+H%DRKRQJ:HLQLQJ+H0LQJZHL+HThe Attitude and Preference of Traveler to the Park & RideFacilities: a Case Study in Nanjing, 
China  WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 7UDIILF DQG 7UDQVSRUWDWLRQ 6WXGLHV &KDQJVKD &KLQD $XJXVW ±  3URFHGLD  6RFLDO DQG
%HKDYLRUDO6FLHQFHV±
-DFNVRQYLOOH7UDQVSRUWDWLRQ$XWKRULW\-7$Park and Ride Study5H\QROGV6PLWKDQG+LOOV,QF)ORULGD86$KWWSZZZUVDQGKFRP
.LPOH\+RUQDQG$VVRFLDWHV3DUNand Ride Study Report for Martin Metropolitan Planning Organization
+RQJFKHQ*DQDQG4LQ:DQJTeam of Tram and Monorel Project. (Emissions Impacts of the Park-and-Ride Strategy: A Case Study in 
Shanghai, China,  7KHWK&27$,QWHUQDWLRQDO&RQIHUHQFHRI7UDQVSRUWDWLRQ3URIHVVLRQDOV&,&733URFHGLD6RFLDODQG%HKDYLRUDO
6FLHQFHV±
7DPLQ2I\DUPlanning, Modeling, and Transport Engineering,QGRQHVLD,7%%DQGXQJ
3UDNRVR	&DK\D%XDQD7UDIILFManagement Due to The Development of Apartments De Papilio Apartment Surabaya
9LFWRULD 7UDQVSRUW 3ROLF\ ,QVWLWXWH  Park & Ride, Convenient Parking For Transit Users 7'0 (QF\FORSHGLD )URP
KWWSZZZYWSLRUJWGPWGP



